The deoxyuridine triphosphate nucleotidohydrolase (dUTPase) activity which is induced in KB cells infected with herpes simplex virus type 2 (HSV-2) and expressed in biochemically transformed HeLa cells was separated from the host dUTPase activity using either gel filtration or chromatofocusing chromatography. The HSV-2-induced dUTPase differed from the host dUTPase activity in its molecular weight (53000 versus 46000) and isoelectric point (pI 5.9 versus 6.4). However, it was similar to the host enzyme in that only dUTP served as a substrate for the enzyme.
Following infection of mammalian cells with herpes simplex virus (HSV), a number of enzymes are induced which are involved in either deoxypyrimidine metabolism (Klemperer et al., 1967; Wohlrab & Francke, 1980; Caradonna & Cheng, 1980; Huszar & Bacchetti, 1981) or DNA biosynthesis (Keir et al., 1966) . These HSV-induced enzymes differ from their complementary host enzyme in a number of biochemical (Cheng, 1976; Cheng & Ostrander, 1976; Cheng et al., 1981) and regulatory (Ponce de Leon et al., 1977; Langelier et al., 1978) properties. As a result of these differences, a number of antiviral compounds, primarily thymidine and deoxyuridine compounds, have been developed (Prusoff & Ward, 1976; Cheng et al., 1976 Park et al., 1979) .
The DNA of HSV does not contain deoxyuridine residues even though the HSV-induced DNA polymerase can utilize dUTP as a substrate (Ostrander & Cheng, 1980) . Recently, it was reported that both HSV-1 and HSV-2 induce a deoxyuridine triphosphate nucleotidohydrolase (dUTPase, EC 3.6.1.23) (Caradonna & Cheng, 1981) which specifically hydrolyses dUTP and a deoxyribopyrimidine triphosphatase (dPyTPase) (Wohlrab & Francke, 1980; Wohlrab et al., 1982) which hydrolyses dCTP and dTTP in addition to dUTP. However, these studies were performed utilizing crude extracts or nuclear preparations from infected cells. Because Of the possible roles of these enzymes in HSV replication and their possible role in chemotherapy, further characterization of the enzyme activities is necessary to determine their biochemical properties and whether they represent the same enzyme activity.
KB cells and HeLa Bu cells which were biochemically transformed with HSV-2 (HeLa Bu HSV-2 clone H201) (Davis et al., 1975) were grown in Eagle's modified medium (Hughes & Munyon, 1975) supplemented with 5~o (v/v) calf serum, penicillin (100 units/ml) and streptomycin (100 ~tg/ml). Cells were examined periodically using the procedure of Russell et al. (1975) and were demonstrated to be mycoplasma-free. Virus stocks were prepared and titrated as described previously (Cheng et al., 1977) .
For the dUTPase assay, confluent cultures of infected (1 p.f.u./cell, 18 h after initiation of infection), uninfected or biochemically transformed cells (6 x 107) were collected by low-speed centrifugation, washed twice in phosphate-buffered saline and suspended in 10 ml 10 mM-Tris-HC1 pH 8.0 containing 2 mM-2-mercaptoethanol, 2 mM-MgCI2, 20% (v/v) glycerol and 0-2 mMphenylmethylsulphonyl fluoride (PMSF). The suspension was frozen and thawed three times and KC1 was added to a final concentration of 0.15 M. The cell homogenate was sonicated and the suspension was centrifuged at 30000 g for 30 min. The supernatant was employed for the assay. The reaction mixture contained, in a total volume of 0-1 ml, 50 mi-Tris-HC1 pH 8.0, 50 p.M-[3H]dUTP (50 btCi/btmol), 2 mM-2-mercaptoethanol, 0.1% (w/v) bovine serum albumin (BSA), 25 mi-NaF and the enzyme extract (0-03 to 0-1 unit of dUTPase activity; 10 to 20 btg protein). The reaction mixture was incubated at 37 °C and the reactions were stopped by spotting 50111 of the reaction mixture on a DE81 filter disc. The discs were processed according to the procedure of Williams & Cheng (1979) . Products of the reaction were determined by thinlayer chromatography using the procedure of Beardsley & Abelson (1980) . A unit of dUTPase activity was defined as the amount of the enzyme required to convert 1 nmol of dUTP to dUMP and pyrophosphate per rain at 37 °C. Protein was estimated using the Coomassie Brilliant Blue method (Bradford, 1976) with BSA as the standard. Following the infection of cells with HSV, there is a suppression of both host DNA and protein synthesis (Fenwick et al., 1979) , but despite this suppression of protein synthesis in KB cells infected with HSV-2, there was a fourfold increase in dUTPase activity (3.3 units/mg protein to 12.4 units/rag protein) when compared to mock-infected cells (data not shown). These data concerning the induction of virus-induced dUTPase were consistent with the data reported by Caradonna & Cheng (1981) .
Gel filtration chromatography demonstrated that crude extracts from mock-infected cells contained a single species of dUTPase activity (Fig. 1 a) . This dUTPase activity, which exhibited an elution volume of 38 ml, was not neutralized by rabbit antiserum against HSV-2-induced polypeptides and it exhibited an R e of 0.5 in polyacrylamide gels (data not shown). However, when crude extracts from either HSV-2-infected KB cells or HSV-2 biochemically transformed HeLa Bu cells were examined, two species of dUTPase activity were observed (Fig.  1 b) . One dUTPase activity was identical to the host enzyme in its elution profile, electrophoretic migration and insensitivity to rabbit antiserum against the HSV-2-induced polypeptides. Also, this dUTPase activity was reduced in the KB ceils permissively infected with HSV-2 and is probably related to the suppression of host protein synthesis following infection by the virus. The second dUTPase activity observed in the infected and biochemically transformed cells exhibited an elution volume of 34 ml, was inhibited by rabbit antiserum against HSV-2-induced polypeptides and it exhibited an R~ of 0-35 in polyacrylamide gels (data not shown), It was concluded that this dUTPase activity represented the HSV-2 dUTPase. By constructing a semilogarithmic plot of molecular weight versus partition coefficient (Kav), the molecular weight of the host dUTPase was determined to be 46 000 while that of the HSV-2-induced enzyme was 53000 (Fig. lc) .
Similar results were obtained when crude extracts of mock-infected, infected or biochemically transformed cells were subjected to chromatofocusing chromatography. Extracts from mockinfected KB or HeLa Bu cells contained a single dUTPase activity and this enzyme exhibited a pI of 6.4 (Fig. 2a) . This pI is similar to that previously reported for the dUTPase from both KB cells (Caradonna & Cheng, 1981) and lymphoblastoid cells (Williams & Cheng, 1979) . Extracts from cells infected with HSV-2 or biochemically transformed cells exhibited two forms of dUTPase, one with a pI of 6.4 and a second with a pI of 5.9 (Fig. 2b) . These activities represent the host-and virus-induced dUTPases respectively.
Generally, we could obtain approximately a sixfold purification of the virus-induced dUTPase activity using gel filtration and chromatofocusing chromatography (data not shown). However, the stability of both the virus-induced and the host enzymes were diminished following chromatofocusing. Even in the presence of 2 mM-Mg 2 +, the activity of these enzymes was completely destroyed in 12 h.
It has been reported that a dPyTPase activity is induced in baby hamster kidney cells infected with HSV (Wohlrab & Francke, 1980; Wohlrab et al., 1982) . This enzyme hydrolysed dUTP and to a lesser degree dCTP and dTTP. However, these studies employed crude cell extracts or nuclei and they were performed at 4 °C to minimize the hydrolysis of the substrates by host enzymes. Our studies using the partially purified enzyme demonstrated that only dUTP served as a substrate for the virus-induced dUTPase. The lack of detection of the hydrolysis of dCTP and/or dTTP was not due to the insensitivity of the filter disc assay since we can detect, using alkaline phosphatase, the hydrolysis of pmol quantities of any of the nucleoside triphosphates normally found in RNA or DNA (data not shown). The apparent differences in the substrate specificities of the dUTPase and dPyTPase could be due to the fact that they represent separate enzyme activities. However, it is more probable that they are the same enzyme and the apparent hydrolysis of dCTP and dTTP was due to the contamination of a non-specific triphosphatase or more likely was due to the contamination of the dCTP and dTTP with dUTP which was generated during the synthesis of the 3zp-labelled nucleotides.
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